Molecular adaptation: the malate dehydrogenase from the extreme halophilic bacterium Salinibacter ruber behaves like a non-halophilic protein.
Malate dehydrogenase from the extreme halophilic bacterium, Salinibacter ruber (Sr MalDH) was purified and characterised as a tetramer by sedimentation velocity measurements, showing the enzyme belongs to the LDH-like group of MalDHs. In contrast to most other halophilic enzymes, which unfold when incubated at low salt concentration, Sr MalDH is completely stable in absence of salt. Its amino acid composition does not display the strong acidic character specific of halophilic proteins. The enzyme displays a strong KCl-concentration dependent variation in K(m) for oxaloacetate, but not for the NADH co-factor. Its activity is reduced by high salt concentration, but remains sufficient for the enzyme to sustain catalysis at approximately 30% of its maximal rates in 3 M KCl. The properties of the protein were compared with those from other LDH-like MalDHs of bacterial and archaeal origins, showing that Sr MalDH in fact behaves like a non-halophilic enzyme.